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L3 ANSWER 4 OF 12 SCISEARCH COPYRIGHT 2003 THOMSON ISI on STN 
AB Strains of Staphylococcus aureus were transformed with plasmid DNA 

containing a Photorhabdus luminescens lux operon (luxABCDE) that was 
genetically modified to be functional in both gram-positive and 
gram-negative bacteria. S. aureus cells containing this novel lux 
construct, downstream of an appropriate promoter sequence, are highly 
bioluminescent , allowing the detection of fewer than 100 CFU in vitro 
(direct detection of exponentially dividing cells in liquid culture) . 
Furthermore, these bacteria produce light stably at 37 degrees C and do 
not require exogenous aldehyde substrate, thus allowing S. aureus 
infections in living animals to be monitored by bioluminescence , Two 
strains of S, aureus 8325-4 that produce high levels of constitutive 
bioluminescence were injected into the thigh muscles of mice, and the 
animals were then either treated with the antibiotic amoxicillin or left 
untreated. Bioluminescence from bacteria present in the thighs of the mice 
was monitored in vivo over a period of 24 h. The effectiveness of the 
antibiotic in the treated animals could be measured by a decrease in the 
light signal , At 8 h, the infection in both groups of treated animals had 
begun to clear, as judged by a decrease in bioluminescence, and by 24 h no 
light signal could be detected, In contrast, both groups of untreated mice 
had strong bioluminescent signals at 24 h. Quantification of CFU from 
bacteria extracted from the thigh muscles of the mice correlated well with 
the bioluminescence data, This paper shows for the first time that 
bioluminescence offers a method for monitoring S. aureus infections in 
vivo that is sensitive and noninvasive and requires fewer animals than 
conventional methodologies . 
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AB The use of bacterial lux genes encoding the bioluminescent (Lux + ) 
phenotype have been used as reporters of gene expression. 
Naturally-occurring bioluminescent bacteria include Vibrio fischeri, 
Vibrio harveyi, Photobacterium leiognathi, Photobacterium phosphoreum, 
Photobacterium mandapamensis , Kryptophanaron alfredi, Xanthomonas 
luminescens and Vibrio albensis. The Lux+ phenotype has been 
established in non-bioluminescent Gram-positive and 
Gram-negative bacteria by introducing the lux operon (or the 
luciferase (EC-1 . 14 . 14 . 3) luxA and luxB genes alone) into the 
bacterium using a plasmid or transposon vector. Short-chain aldehydes, 
e.g. nonanal, can be used to elicit a bioluminescent response from lux+ 
recombinant bacteria. The lux genes have been cloned by the polymerase 
chain reaction (PCR) , and the high interspecies conservation of lux 
sequences has allowed the synthesis of universal PCR primers. The most 
thermotolerant luciferase/ from X. luminescens, is stable in 
Escherichia coli at up to 42 deg. Luminometers or scintillation counters 
can be used to detect emitted light. {52 ref) 
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AB Escherichia coli that carry a recombinant plasmid bearing the Vibrio 

fischeri lux regulon express luminescence that mimics the luminescence of 
V. fischeri. The lux regulon consists of two divergently transcribed 
operons, the rightward operon (luxICDABE genes) and the leftward operon 
(luxR gene) . The luxR and luxl genes and the control region separating 
the two operons supply the primary regulatory control over the lux 
regulon; the regulatory mechanisms result in a dramatic increase in the 
rate of luciferase synthesis after induction, apparently due to 
a unique autoregulatory positive feedback mechanism, and in an enormous 



difference (> 104) in levels of luminescence in cells before and after 
induction. The generally accepted model of primary regulation of 
bioluminescence in V. fischeri involves the interaction of the product of 
the luxR gene and N- (3-oxohexanoyl ) homoserine lactone, the autoinducer 
produced by the enzyme encoded by luxl , the first gene of the nghtward 
operon, with an operator sequence within the control region to stimulate 
transcription of the rightward operon m a positive feedback loop. We 
have used deletion mapping of a transcription reporter vector to determine 
the approximate location of the operator. By site-directed mutagenesis of 
the presumed operator, we have demonstrated that the 2 0 -base-pair inverted 
repeat ACCTGTAGGA | TCGTACAGGT (where the vertical line is the center of 
symmetry) , which bears striking similarity to the recognition sequence for 
the pleiotropic repressor protein LexA, is the operator of the lux 
regulon. We also found that deletion of sequences upstream of the 
palindrome leads to increased transcription from the rightward promoter 
(PR) , indicative of a cis-actmg element that represses transcription in 
the absence of the LuxR -autoinducer complex. Modifications of the 
palindrome that eliminate stimulation LuxR-autoinducer of transcription 
from PR have no effect on repression by the cis -acting mechanism (s) , 
suggesting that the palindrome is not necessary for repression of the 
rightward operon. Thus, it appears that the large increase in 
transcription upon induction of the lux regulon is the result of at least 
two independent mechanisms, one positive and the other negative. 
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